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was to enable the workman to compensate for deficiency 
of knowledge of scientific laws by means of “rule-of- 
thumb ” experience and by remembrance of a multitude 
of empirical instructions. In order therefore to enable 
the artisan reader to make the best use of the book, we 
would recommend him to previously learn sufficient of 
the principles of chemistry and of voltaic and electrolytic 
action, and then master the very numerous practical 
details of this book. 

Repetitions of small matters are frequent in the book ; 
in more than twenty instances the same statement has 
been made in modified forms, from two to four times. 
These repetitions are most frequent in the chapters on 
deposition of nickel. 

In consequence of the considerable redundancies, the 
large amount of extraneous matter, the excess of details 
of manipulation, and the repetitions, a large quantity of 
matter might have been omitted, and the contents of the 
book would have been rendered more in accordance with 
the title. According to the present contents, a more 
appropriate title would have been “ Manipulations in 
Electro-deposition,” &c. 

The writer of the book makes the following statement 
on p. 213 ; speaking of “ cheap jewellery” he says : 
“ The author has found it a very convenient plan to use 
a copper anode for gilding work of this description, and 
by making small additions of chloride of gold when the 
bath exhibited signs of weakness, he has been able to 
gild a very large number of articles of a very fine colour, 
with an infinitesimal amount of the precious metal. In 
his experience, although the prices were very low, the 
result was exceedingly profitable. Against the employ¬ 
ment of a copper anode it has been argued that the solu¬ 
tion must of necessity become highly impregnated with 
copper, to which we may reply that we did not find such 
to be the case in practice.” The circumstance he men¬ 
tions—that the solution “ did not become highly impreg¬ 
nated with copper” is easily and correctly explained : the 
solution did become charged with copper, but not 
“ highly,” because the copper was deposited as fast as it 
was dissolved in alloy with gold upon the articles, and 
thus produced the “very fine colour,” and conduced to 
the “ exceedingly profitable ” character of the result. A 
complete proof of this is afforded by the author on p. 197 
of his book, in his instructions for depositing alloys of 
gold. 

On p. 214 he very truly remarks : “ The introduction of 
the electro-gilding art greatly favoured such unscrupulous 
persons as desired to prey upon the public by selling as 
gold, electro-gilt articles which had not a fraction of the 
precious metal in their composition.” As an example of 
this he mentions “ mystery-gold,” and states that “ the 
chief aim of the manufacturers” of articles made of that 
composition “is to defraud pawnbrokers.” 

In Chapters XXIX., XXX., and XXXI., on “Electro¬ 
metallurgy,” the author has copied and collected together, 
from Fontaine and Berly’s books on “ Electrolysis,” and 
various periodicals, &c., nearly all the information yet 
published respecting the electrolytic refining of crude 
copper, lead, zinc, &c., on the commercial scale, and the 
economic extraction of metals from minerals by the aid 
of electrolysis. Six pages of those chapters are devoted 
to a description, with drawings, of Cowle’s electric furnace. 
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But this furnace is not “electrolytic” : it is one in which 
an intense heat is obtained by means of the electric arc on 
a large scale in an inclosed fire-resisting chamber, in 
which carbon at an enormous temperature reduces 
aluminium and silicon from their oxides, and those re¬ 
duced elements form alloys with copper previously mixed 
with the carbon. Much of the information contained in 
these chapters is useful, but a large portion of it relates 
to new processes, and partly unsuccessful experiments 
on a large scale ; and as some of those processes are 
imperfect and in a state of development, the statements 
made respecting them should be received with caution. 

In consequence of the serious deficiency of information 
respecting the chemical, voltaic, and electrolytic principles 
of the subject, we do not consider that the author has 
succeeded in his aim “ to treat the more scientific portion 
of the work in such a manner that those who are not 
deeply versed in science may readily comprehend the 
chemical and electrical principles of electrolysis.” But 
notwithstanding the fundamental and minor defects which 
we have pointed out, as the details of workshop informa¬ 
tion and manipulation contained in the book are so 
copious and complete, we think he has substantially 
attained his “ desire to furnish a comprehensive treatise 
embodying all the practical processes and improvements 
in the art of electro-deposition ” ; and, irrespective of its 
shortcomings, the book will prove of great value to many 
electro-depositors, jewellers, and various other workers in 
metal. 


OUR BOOK SHELF 

“ Weatherology ” and the Use of Weather Charts. By 
Campbell M. Hepworth, R.N.R. (London : Laurie, 
1886.) 

Meteorologists must wish success to this endeavour 
of Capt. Hepworth’s to popularise their technical phraseo¬ 
logy, and to explain how the public can utilise the weather- 
charts which appear daily in the Times and Lloyd’s List, 
in combination with local observations of wind, sky, and 
weather. The author has considerable sea experience in 
the North and South Atlantic, and he imparts the results 
of it freely, but his language is still rather too scientific 
for an ordinary reader. 

Without being hypercritical, we must take exception to 
two statements. The definition of a “gradient” is de¬ 
fective, for no mention is made of the unit of barometrical 
difference (o'oi inch), which is employed, while the 
modem unit of distance is 15 miles, not 60. 

Again we must protest against fathering on Admiral 
FitzRoy (p. 5) the form of siphon barometer which is sold 
for a guinea, and sometimes is called after him, some¬ 
times dubbed the “ Polytechnic barometer.” There is no 
authority to connect the Admiral with it, as either invent¬ 
ing or even approving of it. Robert H. Scott 


LETTERS TO THE EDI I OR 

[ 7 he Editor does not hold himselfresponsibltfor opinions expresstd 
bv his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containinginteresting and novelfacts.] 
Residual Magnetism in Diamagnetic Substances 
In the account which Prof. Ledge gives of his very interest¬ 
ing experiments (Natukf,, March 25, p. 484) he describes an 
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observation which at first sight seemed to show the existence of 
residual diamagnetic polarity in a diamagnetic substance after 
exposure to a strong field, and remarks that this seemed an 
incomprehensible result. It appears to me that this result, 
should it be confirmed, is not incomprehensible on Weber’s 
theory of diamagnetism, if we supplement that by a modification 
of the Ampere-Weber theory of ordinary magnetisation. 

Suppose that the induced currents in the molecules of a dia¬ 
magnetic substance are confined to definite channels, that there 
is little or no primitive current, and that the molecules are 
capable of being deflected. Then as the field is increased, 
each molecule is turned so that the plane of its channel becomes 
more and more nearly parallel to the lines of force. We may 
assume that this turning of the molecules is resisted, like the 
turning of the molecules of iron, and that when the field is 
withdrawn they return more or less completely towards their 
initial positions. 

Experiments with iron and steel show that in the turning of 
the molecules the resistance while the field is being applied is 
on the whole greater than the restoring force, while the field 
is being removed: in fact something very like static friction 
acts on each molecule. There is what I have elsewhere called 
“hysteresis,” or lagging behind, in the relation of the mole¬ 
cule’s movement to the magnetising force. If this molecular 
quasi-friction also exists in diamagnetic substances, and if the 
molecular channels are turned at all, they will, during the 
removal of the field, be in less favourable positions for the in¬ 
duction of currents than they were in during the application of 
the field. There will consequently be a residue of current in 
each when the field is wholly withdrawn ; and these residues 
will make the substance a permanent “diamagnet.” 

But the fact that this result would be comprehensible is no 
evidence of its truth, and apparently Dr. Lodge inclines to 
interpret the experiment referred to in an entirely different— 
indeed opposite—sense. Moreover, his other results show not 
residual diamagnetism , but residual paramagnetism in dia¬ 
magnetic substances which have been immersed in a very strong 
field. 

Now I think this result may also be interpreted in terms of 
the magnetic theory of magnetisation ; and the purpose of this 
communication is to suggest an explanation which seems to me 
so probable that it may perhaps serve, until Dr. Lodge confirms 
these results, as a set-off against the suspicion he has cast on 
them by suggesting the presence of iron in his diamagnetic 
bodies. 

When we begin to magnetise iron by a field which increases 
from zero, we find at first scarcely a trace of magnetisation. A 
curve showing the relation of intensity of magnetism to mag¬ 
netising force starts off (as nearly as can be judged) tangent to 
the line along which the magnetising force is plotted, but soon, 
of course, takes ra rapid bend as the permeability increases. 
This is very consistent with the idea that the molecular electro¬ 
magnets are held back from turning by a sort of static friction 
which requires the field to reach a finite value (different perhaps 
for different molecules) before the process of turning begins. 
But what has happened before this process begins ? Diamag¬ 
netic induction has been going on in each molecule that has not 
begun to turn ; and hence, if the molecular configuration is 
rigid for a magnetising force of any finite magnitude, the sub¬ 
stance is diamagnetic in that and all weaker fields. 

If this be the case in iron (and the experimental evidence 
certainly points to the existence of a finite frictional resistance 
to the turning of the molecules) that metal is really diamagnetic 
in excessively weak fields, because the molecules are fixed by 
friction ; then very paramagnetic in stronger fields, because the 
molecules are turning; and, finally, diamagnetic in a field 
strong enough to turn the molecules as far as they will go, and 
to induce currents in them which swamp the primitive Amperian 
currents. 

Next, imagine a substance whose molecules are held by fric¬ 
tion in a very tight grip, so that no moderate magnetising force 
is able to alter their configuration. The substance is then dia¬ 
magnetic, and when the field is withdrawn there is no residual 
polarity. But let a field be applied strong enough to begin 
turning the molecules. This will cause a decrease of diamag¬ 
netic susceptibility. And when the field is withdrawn the 
molecules remain deflected, and the substance is a permanent 
paramagnet. 

Now this is exactly what Dr. Lodge has observed in his 
copper, coke, wood, and so forth. They behaved as diamag- 


netics while in the field, but showed paramagnetic polarity 
when withdrawn from it. 

My suggestion, then, is that in diamagnetics, as in paramag- 
netics, there are strong primitive Amperian currents circulating 
in the molecular channels. That in a strongly paramagnetic 
substance such as iron there is comparatively little molecular 
rigidity, so that the molecules begin to turn even in very weak 
fields ; the induction of currents in their channels then plays a 
very insignificant part in the magnetisation. That in a dia¬ 
magnetic substance, on the other hand, the molecules stick so 
fast that in any moderate field they have scarcely begun to turn ; 
the induction of currents goes on independently of the existence 
of the primitive currents, and is then practically the whole affair. 
But if the field be made strong enough the molecules begin to 
turn, not in the way spoken of in the earlier part of this com¬ 
munication (where it was assumed that the induced currents 
swamped the primitive currents), but in the way in which the 
molecules of iron turn. Then common magnetisation becomes 
superposed on diamagnetic induction. And when the field is 
withdrawn the molecules are left with a paramagnetic alignment, 
and with their primitive Amperian currents strengthened, if 
anything, since they have been facing more favourably during 
the withdrawal of the field. 

There is nothing to show that the primitive Amperian currents 
are not as strong and as numerous in copper or bismuth as in 
iron. If they are, and if we could only apply a field strong 
enough to force them into alignment, we might expect to find, 
in substances so hard to magnetise, a permanence in the 
residual magnetism which would put steel to the blush. 

University College, Dundee, March 27 J. A. Ewing 


Ferocity of Rats 

I have recently had occasion to chloroform a number of wild 
rats for the purpose of procuring their blood. The rats are sent 
to me by a ratcatcher, who places from six to twelve in the same 
trap or cage. It usually happens that, within a few hours after 
their imprisonment, some of their number are killed and eaten 
by the others ; while they all exhibit scars as the result of their 
struggle for existence in confined quarters. 

A few days ago I placed two wild rats in a cage, and for a 
long time endeavoured unsuccessfully to catch the larger one 
under a bell-jar let in through a doorway in the top of the cage. 
The rat perfectly well understood my object, and for about ten 
minutes succeeded by his agility in thwarting it. This animal, 
therefore, must have been in as great a state of alarm as it is 
possible that a rat could be. Nevertheless, after the ten minutes’ 
chase inside the cage—during which he had been many times 
very nearly caught—he appeared to be suddenly seized with a 
violent outburst of ferocity against his fellow-prisoner; for 
he fell upon the smaller rat, drove it into a corner of the 
cage, and killed it by biting its throat. By means of 
a glass rod I drove him away, drew the dead body 
of his victim beneath the doorway in the roof of the 
cage, and held the bottom of the bell-jar just above the 
dead rat. I had not long to wait before the living one again 
fell upon his victim and began to devour the carcass. It was 
then an easy matter to lower the bell-jar over both the living and 
the dead, when, by pouring chloroform in at the open top of the 
bell-jar, I quickly reduced the murderer to a state of insensi¬ 
bility. But up to the very last moment of consciousness this 
animal continued to bury his fangs in the body of the little rat, 
and even after his head had dropped away in stupor the jaws 
still continued to move as if he were enjoying the feast in his 
dreams. 

Now, I do not believe that any instance of ferocity at all 
approaching this could be found in any other animal. But it 
has been suggested to me that the fact may have been due to a 
kind of emotional insanity produced by extreme terror. I there¬ 
fore write to ask whether any of your readers can supply me with 
additional facts bearing upon the subject. In particular, is it the 
habit of wild rats when not confined, or when in a state of 
nature, to devour one another ? Or do they only do so when 
shut up together in a cage ? George J. Romanes 


The Recent Weather 

The enclosed extract from the log of one of the “excellent” 
observers for the Meteorological Office may be interesting to 
some of your readers, as bearing upon the large amount of 
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